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1. 

NOTIFICATION SYSTEMAND METHOD 
THEREOF 

FIELD OF THE INVENTION 

The present invention generally relates to a notification 
system and method thereof, and more particularly, to a noti 
fication system and method for notifying at least one person 
when an emergency situation is detected. 

BACKGROUND OF THE INVENTION 

Generally, a notification system notifies a person of an 
emergency situation that is detected. A notification system 
that is capable of notifying a person of multiple emergency 
situations typically contains a plurality of lighting sources 
that illuminate or emit light at different colors, wherein sepa 
rate wiring and power Supplies are used for each group of 
lighting Sources. By requiring separate wiring and power 
Supplies for each lighting Source of a different color, the 
installation of a notification system can become more expen 
sive and complex. Additionally, due to the increase in emer 
gency situations in which people must be notified (e.g., fire, 
hazardous weather, terrorist attack, etc.) it is becoming more 
important for the notification system to include different 
color lighting sources. 

Additionally, once a notification system has been installed 
in a building structure, the notification devices typically must 
be made by the same manufacturer as a master controller of 
the notification system, so that the master controller and the 
notification device are compatible. Generally, if a notification 
device is implemented in the notification system that differs 
from a manufacturer of the master controller, the notification 
device will not work properly, such that a flashing of the 
lighting source will not be synchronized with an audible noise 
emitted by the notification device. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a notifi 
cation device is provided that includes an enclosure accepting 
a plurality of conductors that Supply both a signal and elec 
trical power, and at least one strobe drive circuit configured to 
Supply an electrical signal for periodically flashing at least 
one strobe. The notification device further includes a strobe 
system in communication with the strobe drive circuit, 
wherein the strobe system is configured to flash the at least 
one strobe, such that the strobe system flashes one of at least 
two different colors, and a controller in communication with 
at least one of the plurality of conductors, wherein the con 
troller is configured to determine which color of the at least 
two different colors to flash the at least one strobe based upon 
the signal received from at least one of the plurality of con 
ductors. 

According to another aspect of the present invention, a 
method of visual notification of different types of events by 
flashing different colors is provided that includes the steps of 
receiving a periodic signal in each of a plurality of notification 
devices, and determining a color and a flash rate in at least one 
of the plurality of notification devices based upon data con 
tained in the periodic signal. The method further includes the 
step of flashing at least one strobe at the determined color and 
flash rate in at least one of the plurality of notification devices. 

According to yet another aspect of the present invention, a 
notification system is provided that includes a master control 
ler, a Smoke detector in communication with the master con 
troller, a notification device in communication with the mas 
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2 
ter controller, and an Ethernet connection. The notification 
device includes at least one strobe drive circuit configured to 
Supply an electrical signal for periodically flashing at least 
one strobe. The Ethernet connection connects the master con 
troller and the smoke detector device, wherein an electrical 
power is Supplied to the Smoke detector device, and a data 
signal is communicated between the master controller and the 
smoke detector device over the Ethernet connection. 

According to another aspect of the present invention, a 
notification system is provided that includes a notification 
device and vibration notification device. The notification 
device is configured to flash at least one strobe in one of at 
least two different colors based upon a received electrical 
signal during a time period. The vibration notification device 
is remote from the notification device, and is configured to 
vibrate based upon a received signal, such that the vibration 
notification device vibrates during the time period the notifi 
cation device flashes the at least one strobe. 

According to yet another aspect of the present invention, a 
notification device is provided that includes at least one strobe 
drive circuit configured to provide an electrical signal for 
periodically flashing at least one strobe based upon a received 
signal, and a strobe System in communication with the strobe 
drive circuit, wherein the strobe system is configured to flash 
at least one strobe in one of at least two different colors. The 
notification device further includes an audible device config 
ured to emit an audible noise, wherein the flashing of the at 
least one strobe and the emitting of the audible noise are 
Substantially synchronized when the received signal is a pro 
tocol that is different than an operating protocol of at least one 
notification device. 

These and other features, advantages and objects of the 
present invention will be further understood and appreciated 
by those skilled in the art by reference to the following speci 
fication, claims and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described, by way of 
example, with reference to the accompanying drawings, in 
which: 

FIG. 1 is a block diagram of a notification system, in 
accordance with one embodiment of the present invention; 

FIG. 2 is a front-side perspective view of a notification 
device, in accordance with one embodiment of the present 
invention; 

FIG. 3 is a rear-side perspective view of a notification 
device, in accordance with one embodiment of the present 
invention; 

FIG. 4 is a front-side perspective view of a notification 
device with a lens element removed, in accordance with one 
embodiment of the present invention; 

FIG. 5 is a top-front perspective view of a hardware cir 
cuitry and a reflector of a notification device, in accordance 
with one embodiment of the present invention; 

FIG. 6 is a rear-side perspective view of a reflector of a 
notification device, in accordance with one embodiment of 
the present invention; 

FIG. 7 is a rear-side perspective view of a notification 
device, in accordance with one embodiment of the present 
invention; 

FIG. 8 is a rear-side perspective view of a notification 
device, with a portion containing a strobe positive and nega 
tive connector and a speaker positive and negative connector 
removed, in accordance with one embodiment of the present 
invention; 
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FIGS. 9A and 9B are diagrams illustrating an exemplary 
timing algorithm for Substantially synchronizing a flashing of 
a strobe and emitting an audible noise when a protocol of a 
received signal is different than an operating protocol of a 
notification device, in accordance with one embodiment of 
the present invention; 

FIGS. 10A and 10B are diagrams illustrating exemplary 
timing algorithms for flashing a strobe and emitting an 
audible noise from a plurality of notification devices that are 
each manufactured by a different manufacturer and operate 
with a different operating protocol; 

FIG. 10C is a diagram illustrating the recognition of dif 
ferent states of the exemplary timing algorithms for the plu 
rality of protocols illustrated in FIGS. 10A and 10B, in accor 
dance with one embodiment of the present invention; 

FIGS. 10D-10G illustrate a method of synchronizing a 
flashing of a strobe and an emittance of an audible noise from 
an audible noise device, in accordance with one embodiment 
of the present invention; and 

FIG. 11 is a flow chart illustrating a method of visual 
notification of different types of events by flashing different 
colors, in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Reference will now be made in detail to present preferred 
embodiments of the invention, examples of which are illus 
trated in the accompanying drawings. Wherever possible, the 
same reference numerals will be used throughout the draw 
ings to refer to the same or like parts. 

For purposes of description herein, the terms “upper.” 
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon 
tal.” “top,” “bottom, and derivatives thereof shall relate to the 
invention as shown in the drawings. However, it is to be 
understood that the invention may assume various alternative 
orientations, except where expressly specified to the contrary. 
It is also to be understood that the specific device illustrated in 
the attached drawings and described in the following speci 
fication is simply an exemplary embodiment of the inventive 
concepts defined in the appended claims. Hence, specific 
dimensions, proportions, and other physical characteristics 
relating to the embodiment disclosed herein are not to be 
considered as limiting, unless the claims expressly state oth 
erwise. 

In regards to FIGS. 1-8, a notification system is generally 
shown in FIG. 1 at reference identifier 10. The notification 
system 10 includes a master controller 12 and a notification 
device generally indicated at 14. According to one embodi 
ment, the master controller 12 controls and monitors a plu 
rality of notification devices generally indicated at 14. Typi 
cally, the notification device 14 notifies at least one person of 
an emergency situation in the general area of the notification 
device 14, Such as, but not limited to, a fire, a terrorist attack, 
hazardous weather, a biohazard situation, the like, or a com 
bination thereof. In such an embodiment, the notification 
system 10 can be used within a building structure or dwelling, 
wherein an emergency situation can be detected that activates 
one or more notification devices 14 in the building structure 
or substantially all of the notification devices 14 in the build 
ing structure. 

According to one embodiment, the notification device 14 
includes an enclosure 16 (FIGS. 2-4, 7, and 8) that accepts an 
electrical connection from the master controller 12 (FIGS. 1 
and 3), such that the master controller 12 can provide control 
signals and electrical power to the notification device 14. 
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4 
Typically, as shown in FIGS. 3 and 7, the notification device 
14 includes a strobe positive connector 15A, a strobe negative 
connector 15B, a speaker or audible device positive connector 
17A, and a speaker negative connector 17B. In such an 
embodiment, four electrical conductors electrically connect 
the master controller 12 to the notification device 14, so that 
the electrical power and signal are communicated or propa 
gated between the master controller 12 and the notification 
device 14 by the four electrical conductors. 
The notification device 14, as shown in FIG. 1, can further 

include at least one strobe drive circuit generally indicated at 
18 that is configured to provide an electrical signal for peri 
odically flashing at least one strobe 20. The notification 
device 14 can also include a strobe System generally indicated 
at 22 that is in communication with the strobe drive circuit 18, 
wherein the strobe system 22 is configured to flash the at least 
one strobe 20 in one of at least two different colors. A con 
troller generally indicated at 24 can be included in the noti 
fication device 14, wherein the controller 24 is in communi 
cation with the master controller 12, and is configured to 
determine which color of the at least two different colors to 
flash the strobe 20 based upon a signal received from the 
master controller 12, as described in greater detail herein. 
The controller 24 can include hardware circuitry 25 and 

one or more software routines 26, which can be executed 
based upon the control signal received from the master con 
troller 12. The controller 24 can implement the hardware 
circuitry 25, the one or more executable software routines 26, 
or a combination thereof, to generate a control signal for 
controlling the flashing of the strobe 20. In such an embodi 
ment, the strobe drive circuit 18 receives a command signal 
from the controller 24, which is communicated to the strobe 
system 22 along with electrical power. Such that said strobe 
system 22 can flash the strobe 20. Typically, the strobe drive 
circuit 18 converts the received electrical power, such that the 
supplied electrical power to the strobe system 22 is suitable 
for flashing the strobe 20. Additionally or alternatively, the 
master controller 12 can include hardware circuitry 23, one or 
more executable software routines 29, or a combination 
thereof for communication with the notification device 14. It 
should be appreciated that the master controller 12 and/or the 
controller 24 can include a memory device or be in commu 
nication with a memory device, wherein the memory device 
stores the one or more executable software routines 26.29. 
The electrical power supplied by the strobe drive circuit 18 

to the strobe system 22 can be supplied by the master con 
troller 12, which receives the electrical power supplied from 
a suitable power source 27. It should be appreciated that the 
power source 27 can be a separate device as the master con 
troller 12 or the power source 27 can be integrated with the 
master controller 12. Alternatively, the notification device 14 
can receive electrical power that is supplied directly to the 
notification device 14, such that the electrical power is not 
supplied from the master controller 12. In such an embodi 
ment, the strobe drive circuit 18 can include or be in electrical 
communication with a suitable power Source. 

With respect to FIGS. 1 and 11, a method of visual notifi 
cation of different types of events by flashing different colors 
is generally shown in FIG. 11 at reference identifier 1100. The 
method 1100 starts at step 1102, and proceeds to step 1104, 
wherein a periodic signal is transmitted. Typically, the peri 
odic signal is transmitted from the master controller 12. At 
step 1106, the periodic signal is received, such that the peri 
odic signal can be received by the notification device 14, 
according to one embodiment. The method 1100 then pro 
ceeds to step 1108, wherein the color of the strobe to be 
flashed is determined. Typically, the controller 24 executes 
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one or more software routines 26 based upon the received 
periodic signal to determine which strobe 20 is to be flashed. 
At step 1110, the strobe 20 is flashed, and the method 1100 
ends at step 1112. According to one embodiment, the strobe 
system 22 flashes the strobe 20 that is selected based upon the 
received periodic signal. 
The color of the light emitted by a strobe can be manipu 

lated in several ways. In one exemplary embodiment, a lens 
29 (FIG. 2) covering the strobe 20 is a particular color, such 
that any light emitted by the strobe 20 appears to be the color 
of the lens. In such an embodiment, the emitted light that 
propagates through the lens 29 can be minimal when com 
pared to the light emitted by the strobe 20 (e.g., much of the 
light is attenuated), since only the portion of the emitted light 
that has a wavelength that corresponds to the color of the lens 
29 propagates through the lens 29. 

In another exemplary embodiment, the light being emitted 
by the strobe 20, when the strobe 20 is an LED, can be 
controlled based upon an LED chip that is included in the 
LED. In such an embodiment, the strobe system 22 includes 
the strobe 20 that has one (1) LED that includes a plurality of 
LED chips, wherein a selected LED chip illuminates the LED 
based upon the control signal received from the master con 
troller 12 by the controller 24. Thus, the strobe 20 can be 
flashed in one color of a plurality of colors by utilizing a 
particular LED chip included in the LED. One exemplary 
system is U.S. Patent Application Publication No. 2004/ 
0239243 A1, the entire disclosure of which is hereby incor 
porated herein by reference. 

Yet another exemplary embodiment is where the strobe 
system 22 includes a plurality of LEDs, each being a single 
LED chip that corresponds to a single color, such that each 
LED and corresponding LED chip are a different color. In 
such an embodiment, the strobe 20 flashes one of a plurality 
of LEDs that emits light based upon which LED chip the LED 
includes and the signal received by the notification device 14 
from the master controller, so that a particular LED is illumi 
nated based upon the particular emergency situation detected. 
According to one embodiment, the strobe 20 can include a 
first set of at least one LED and a second set of at least one 
LED, wherein the color of light emitted by the first set of at 
least one LED differs from the color of light emitted from the 
second set of at least one LED. Typically, each of the at least 
two different colors is determined by a ratio of electrical 
power supplied to the first set of at least one LED and the 
second set of at least one LED. Thus, the intensity of illumi 
nation of the first and second sets of at least one LED can be 
varied by the ratio of electrical power supplied to the first and 
second sets of at least one LED, which results in the apparent 
change in color of the light being emitted from the notification 
device 14. By way of explanation and not limitation, the 
strobes 20 can be configured to emit light at wavelengths 
having a predetermined color, such as, but not limited to, 
white, amber, yellow, blue, other visible wavelengths, non 
visible wavelengths, the like, or a combination thereof. 

According to an alternate embodiment, as shown in FIG. 4. 
the strobe 20 can include at least one Zenon tube. With respect 
to FIGS. 1 and 4, the strobe system 22 can include a Zenon 
tube for each color of light to be emitted. In such an embodi 
ment, the Strobe System 22 can include at least one Switch 
device 30 to switch between a plurality of strobes 22 or Zenon 
tubes. For purposes of explanation and not limitation, the 
switch device 30 can be, but is not limited to, a relay. Thus, the 
controller 24 receives the control signal from the master con 
troller 12, and commands the switch device 30, via the strobe 
drive circuit 18, to switch to one of the Zenon tubes, such that 
the selected Zenon tube is illuminated. 
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6 
Typically, the notification device 14 includes a reflector 31 

(FIGS. 4 and 5) positioned to reflect light emitted by the 
strobe 20 in a predetermined direction. According to one 
embodiment, when the strobe 20 is a Zenon tube, the reflector 
31 is at least partially made of chrome, wherein the chrome 
can be electrically charged to ionize the gas of the Zenon tube, 
such that the Zenon tube flashes and emits light. Typically, the 
reflector 31 can be electrically charged by receiving electrical 
power from the strobe drive circuit 18, the master controller 
12, the power source 27, or a combination thereof. Further, 
the chrome can facilitate the reflection of the light emitted 
from the Zenon tube. 
The strobe System 22 can include an energy storage device 

32 that stores electrical power, such that the stored electrical 
power is rapidly discharged to flash the strobe 20, according 
to one embodiment. The master controller 12 can provide 
electrical power to the energy storage device 32 at a Substan 
tially constant electrical current, and the energy storage 
device 32 then rapidly discharges in order to supply sufficient 
electrical power to flash the strobe 20. Thus, when flashing a 
plurality of strobes 20 in a plurality of notification devices 14 
Substantially simultaneously, a Surge of electrical power is not 
drawn from the master controller 12, or the power source 27, 
at the time of flashing the plurality of strobes 20. Instead, the 
energy storage device 32 is continuously charged and dis 
charged. Such that electrical power is continuously drawn in a 
Smaller quantity to the energy storage device 32, when com 
pared to the electrical current that would be drawn from the 
master controller 12 or the power source 27 at the time each of 
the strobes 20 are flashed if the energy storage device 32 were 
not implemented. For purposes of explanation and not limi 
tation, the energy storage device 32 can be, but is not limited 
to, a capacitor. 
The electrical connector that electrically connects the mas 

ter controller 12 to the notification device 14 can include a 
plurality of conductors, wherein a first conductor transmits 
electrical power from the master controller 12 to the notifi 
cation device 14 (e.g., the strobe positive and negative con 
tacts 15A,15B), and a second conductor transmits the control 
signal from the master controller 12 to the notification device 
14 (e.g., the speaker positive and negative contacts 17A,17B). 
According to one embodiment, the hardware circuitry 23 
(e.g., a circuit board) (FIG. 5) that communicates the electri 
cal power received by the strobe connectors 15A,15B to flash 
the strobe 20 (e.g., charge the reflector 31 when the strobe 20 
is a Zenon tube) can be mechanically and electrically con 
nected to the reflector 31 by at least one connector 50 (FIGS. 
7 and 8). Typically, the connector 50 is a snap-fit connector 
that is inserted through an aperture 52 of the hardware cir 
cuitry 23, such that the connector 50 mechanically locks and 
electrically connects with the hardware circuitry. 

With respect to FIG. 1, a vibration notification device 34 
can also be included in the notification system 10, according 
to one embodiment. The vibration notification device 34 can 
be configured to vibrate based upon a signal received from the 
master controller 12. Typically, the vibration notification 
device 34 wirelessly communicates with the master control 
ler 12. By way of explanation and not limitation, the master 
controller 12 can communicate with the vibration notification 
device 34 using a wireless connection, such as, but not limited 
to, a Wi-Fi connection, a BLUETOOTHTM connection, a 
ZIGBEETM connection, a cellular connection, a radio fre 
quency (RF) signal, an infrared (IR) signal, another Suitable 
wireless signal capable of transmitting data, or a combination 
thereof. 

In such an embodiment, the vibration notification device 
34 is mobile, such that master controller 12 includes a trans 
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mitter that communicates a signal to the vibration notification 
device 34, such that the vibration notification device 34 
vibrates when the master controller 12 transmits the control 
signal to the notification device 14 commanding the strobe 
system 22 to flash the strobe 20. Thus, the vibration notifica 
tion device 34 can be a mobile device that is remote or sepa 
rate from the notification device 14, and worn by a person 
having a hearing impairment, a vision impairment, another 
disability or impairment that prevents the person from being 
notified by the notification device 14, or a combination 
thereof, so that the person will be notified by a device other 
than the notification device 14 when the notification system 
10 detects an emergency situation. According to one embodi 
ment, the vibration notification device 34 is operated within 
the building structure that contains the notification system 10. 

Additionally or alternatively, in such an embodiment that 
includes at least one vibration notification device 34, at least 
a portion of the notification devices 14 can include a trans 
mitter to communicate a signal to the vibration notification 
device 34, such that the vibration notification device 34 
vibrates when the master controller 12 transmits the control 
signal to the notification device 14 commanding the strobe 
system 22 to flash the strobe 20. The notification device 14 
can be commanded by the master controller 12 to transmit the 
signal to the vibration notification device 34, such that when 
the master controller 12 commands the notification device 14 
to flash the strobe 20, the master controller 12 commands the 
notification device 14 to transmit the signal to the vibration 
notification device 34. Typically, when a plurality of notifi 
cation devices 14 are spatially located throughout at least a 
portion of a building structure, the signal transmitted by the 
notification device 14 has a lower signal strength when com 
pared to the signal strength of the signal communicated from 
the master controller 12 to the vibration notification device 
34. 

According to an alternate embodiment, the vibration noti 
fication device 34 can be used by a person distant from the 
building structure that contains the notification system 10, so 
long as the vibration notification device 34 is capable of 
receiving the control signal from the master controller 12. In 
Such an embodiment, the person using the vibration notifica 
tion device 34 is informed when the notification system 10 is 
notifying people in the building structure containing the noti 
fication system 10 of an emergency situation. For purposes of 
explanation and not limitation, the person using the vibration 
notification device 34 in Such an embodiment, can be some 
one who wants to be notified of a detected emergency situa 
tion of another location (e.g., an elderly parent's dwelling). 

According to one embodiment, the notification system 10 
(FIG. 1) can include a smoke detector device generally indi 
cated at 36 that is in communication with the master control 
ler 12, such that the notification device 14, the vibration 
notification device 34, or a combination thereofare activated 
when the smoke detector device 36 detects smoke. Exemplary 
smoke detector devices are disclosed in U.S. Pat. No. 6,876, 
305, entitled “COMPACT PARTICLE SENSOR. U.S. Pat. 
No. 6,653,942, entitled “SMOKE DETECTOR. U.S. Pat. 
No. 6,326,897, entitled “SMOKE DETECTOR, and U.S. 
Pat. No. 6,225,910, entitled “SMOKE DETECTOR, the 
entire disclosures of which are hereby incorporated herein by 
reference. 

According to one embodiment, the notification system 10 
(FIG. 1) is a power over Ethernet (PoE) system, wherein the 
master controller 12 and at least one smoke detector 36 are 
connected via an Ethernet connection 53. Typically, the 
smoke detector 36 is powered over the Ethernet connection 53 
from the master controller 12, in addition to the signal being 
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8 
transmitted between the master controller 12 and the Smoke 
detector 36 through the Ethernet connection 53. By way of 
explanation and not limitation, the master controller 12 and at 
least one smoke detector 36 are electrically connected by 
category five (CAT5) wire or greater, or other suitable elec 
trical connector for transmitting electrical power and a data 
signal, such as, but not limited to, CAT5e, CAT6. CAT7, or a 
combination thereof. Additionally, a plurality of smoke 
detectors 36 can be electrically connected in parallel to the 
master controller 12 by the electrical connector forming the 
Ethernet connection 53. 

For purposes of explanation and not limitation, a CISCOTM 
powered switch can be used to control the electrical power, 
the signal being communicated between the master controller 
12 and the smoke detector 36, or a combination thereof. It 
should be appreciated that other suitable switches or control 
lers can be used, such as, but not limited to, Switches or 
controllers that utilize the IEEE 802.3AF protocol, a PoE plus 
protocol (e.g., IEEE P802.3AT), other suitable protocols, or a 
combination thereof. Additionally or alternatively, the smoke 
detector 36 can include a controller generally indicated at 44 
having hardware circuitry 46, one or more executable soft 
ware routines 48, or a combination thereof for communicat 
ing with the master controller 12 and detecting Smoke. In Such 
an embodiment, the controller 44 can receive updates to the 
one or more software routines 48 over the Ethernet connec 
tion 53. Further, the Smoke detectors 36 can be tested from a 
remote location, such as, but not limited to, troubleshooting a 
malfunction, Scheduled testing, the like, or a combination 
thereof. Alternatively, the smoke detector 36 can be electri 
cally connected to the master controller 12 via the electrical 
connections from connecting the master controller 12 and the 
notification devices 14. 
The notification device 14 (FIG. 1) can further include an 

audible device 38, such as, but not limited to, a horn, config 
ured to emit an audible noise using a speaker based upon a 
signal received from the master controller 12, according to 
one embodiment. The audible device 28 can include a magnet 
54 (FIG. 8), such that the audible device 28 emits an audible 
noise. By way of explanation and not limitation, the magnet 
54 is a neodymium magnet. The flashing of the strobe 20 and 
the audible noise emitted from the audible device 38 can be 
Substantially synchronized even when an operating protocol 
of the master controller 12 differs from an operating protocol 
of the notification device 14, as described in greater detail 
herein. In one exemplary embodiment, the notification device 
14 includes a synchronization module 40 configured to inter 
rupt a power signal communicated from the master controller 
12, and to provide a signal having a predetermined pulse to 
the strobe drive circuit 18 and the audible device 38. 

Additionally or alternatively, the notification system 10 
(FIG. 1) can include a voice recognition device 42, wherein a 
user of the notification system 10 can verbally input com 
mands with the voice recognition device 42. The voice rec 
ognition device 42 can include a microphone, a telephone 
device in communication with a telephone system, the like, or 
a combination thereof. According to one embodiment, 
wherein the notification system 10 is a PoE system, the voice 
recognition device 42 can receive electrical power Supplied 
from the master controller 12 and communicate a signal 
between the master controller 12 and the voice recognition 
device 42 via the Ethernet connection 53. 
As shown in FIGS. 1,9A, and 9B, the flashing of the strobe 

20 and the emittance of the audible noise by the audible 
device 38 can be synchronized when the master controller 12 
is operating using a different protocol than the notification 
device 14 (e.g., the master controller 12 and the notification 
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device 14 are manufactured by different manufacturers), 
wherein the strobe 20 is configured to emit light having mul 
tiple colors, according to one embodiment. By way of expla 
nation and not limitation, the synchronization of the strobe 20 
and the audible device 38 can be shown over a four second 
(4s) temporal pattern period (T). A first period of time within 
the four second (4 S) temporal pattern period (T) is an 
approximately one second (1 s) flash/sync rate time period 
(T). Typically, the four second (4s) temporal pattern period 
(T) includes four(4) consecutive flash/sync rate time periods 
(T). At least a portion of the flash/sync rate time period (T) 
includes a second time period within the four second (4 S) 
temporal pattern period (T) that is an approximately thirty 
milliseconds (30 ms) mute pulse time period (T). Typically, 
the mute pulse time period (T) includes pulse A, wherein the 
audible device 38 is mute and the strobe 20 flashes. 
One of the consecutive flash/synch rate time periods (T) 

can include a third time period that is an approximately fifteen 
milliseconds (15 ms) sync pulse time period (T) and a fourth 
time period that is an approximately forty to two hundred fifty 
milliseconds (40 ms-250ms) color selection time period (Ts). 
Typically, the Sync pulse time period (T) can include one of 
pulse B, pulse C, or pulse D, and the color selection time 
period (Ts) is a time period between pulses (e.g., pulse B), 
wherein the color of the strobe 20 to be flashed is determined. 
Pulses C and D can be pulses, wherein the strobe 20 is flashed 
and the audible device 28 emit an audible noise substantially 
simultaneously. 

In regards to FIGS. 1 and 10A-10G, according to one 
embodiment, a method for synchronizing the strobe 20 and 
the audible device 38 is generally shown in FIG. 10D at 
reference identifier 100, wherein the strobe 20 is configured 
to emit light having a single color (e.g., white light). In Such 
an embodiment, the method 100 can be utilized to synchro 
nize the flashing of the strobe 20 and the emittance of the 
audible noise by the audible device 38 when the master con 
troller 12 is operating using a different protocol than the 
notification device 14 (e.g., the master controller 12 and the 
notification device 14 are manufactured by different manu 
facturers). Exemplary timing diagrams for controlling the 
flashing of the strobe 20 and the emittance of the audible noise 
by the audible device 38 of different manufacturers is illus 
trated in FIGS. 10A and 10B. The exemplary protocols of 
FIGS. 10A and 10B can be determined, such that the audible 
noise or horn state can be recognized, as shown in FIG. 10C. 

With respect to FIG. 10D, the method 100 can implement 
the pattern recognition (FIG.10C) to provide synchronization 
between the strobe 20 and the audible device 38. The method 
100 starts at step 102, and proceeds to step 104, wherein the 
notification system 10 is initialized. At step 106, a one milli 
second (1 ms) service is performed. The method 100 can 
return to step 106, wherein the one millisecond (1 ms) service 
is repeated, and the method 100 can then end at step 108. 
Typically, step 106 is performed every one millisecond (1 
ms), wherein it takes approximately one millisecond (1 ms) to 
perform step 106. 

In regards to FIG. 10E, the one millisecond (1 ms) service 
step is generally shown at 106, and includes the step 110 of 
debouncing a synchronization input. Typically, debouncing a 
synchronization input can be utilized when a Switch having 
mechanical contacts is used, such that the state of the signal is 
monitored for a period of time before it is determined that the 
state of the signal has been altered. At decision step 112, it is 
determined if a new synchronization state is found. If it is 
determined at decision step 112 that a new synchronization 
state is found, then step 106 proceeds to step 114, wherein the 
synchronization is debounced. At step 116, the pulse timers 
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10 
are logged and reset, and the step 106 proceeds to decision 
step 118. However, if it is determined at decision step 112 that 
a new synchronization state is not found, then the step 106 
proceeds to step 120, wherein no synchronous input is 
changed. The step 106 then proceeds to decision step 118. 
At decision step 118, it is determined if synchronization 

inputs are high for two hundred fifty milliseconds (250 ms). If 
it is determined at decision step 118 that the synchronization 
input is high for approximately two hundred fifty millisec 
onds (250 ms), then the step 106 proceeds to step 122, 
wherein the audible device phase is evaluated. At step 124, the 
audible device phase is updated, and the step 106 proceeds to 
decision step 125. When it is determined at decision step 118 
that a synchronization input is not high for two hundred fifty 
milliseconds (250ms), then the step 106 proceeds to step 128, 
wherein the timer is not active, and to decision step 125. At 
decision step 125, it is determined if step 106 has been per 
formed twenty-five (25) times. If it is determined at decision 
step 125 that step 106 has not been performed twenty-five 
(25) times, then step 106 returns to step 110. However, if it is 
determined at decision step 125 that step 106 has been per 
formed twenty-five (25) times, then step 106 proceeds to step 
126, wherein a twenty-five millisecond (25 ms) service is 
performed. 
The twenty-five millisecond (25 ms) service step 126 is 

generally shown in FIG. 10F, and includes step 132, wherein 
the audible device state time is incremented. Typically, the 
audible device state time is a value that is incremented or 
decremented, wherein the value corresponds to an elapsed 
period of time. At decision step 134, it is determined if the 
audible device state time is less than or equal to one (sl), 
greater than one but less than or equal to twenty-three 
(1<Xs23), or greater than twenty-three but less than or equal 
to forty (23<Xs40). If it is determined at decision step 134 
that the audible device state time is less than or equal to one 
(sl), then the step 126 proceeds to decision step 138, 
wherein it is determined if the tone phase equals the off phase. 
If it is determined at decision step 138 that the tone phase 
equals the off phase, then the step 126 proceeds to step 140, 
wherein the audible device 38 is not activated during that 
phase, such that no audible noise is emitted. After the step 
140, the twenty-five millisecond (25 ms) service step 126 is 
completed, and the method 100 returns to the one millisecond 
(1 ms) service step 106. However, if it is determined at deci 
sion step 138 that the tone phase does not equal the off phase, 
then the step 126 proceeds to step 146, wherein the audible 
device 38 is activated such that an audible noise is emitted. 
After step 146, the twenty-five millisecond (25 ms) service 
step 126 is completed, and the method 100 returns to the one 
millisecond (1 ms) service step 106. 
When it is determined at decision step 134 that the audible 

device state time is greater than one but less than or equal to 
twenty three (1<Xs23), the step 126 proceeds to step 150, 
wherein the audible device 38 is turned off. After step 150, the 
twenty-five millisecond (25 ms) service step 126 is then com 
pleted, and the method 100 returns to the one millisecond (1 
ms) service step 106. However, if it is determined at decision 
step 134 that the audible device state time is greater than 
twenty-three but less than or equal to forty (23<Xs40), then 
the step 126 proceeds to step 154, wherein the horn phase is 
updated. Step 126 then proceeds to step 156, wherein the 
audible device state time is reset to zero (0). After step 156, 
the twenty-five millisecond (25 ms) service step 126 is com 
pleted, and the method 100 returns to the one millisecond (1 
ms) service step 106. Typically, value twenty-three (23) for 
the audible device State time represents that approximately 
one-half a second (0.5 s) has elapsed since step 126 had been 
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initially implemented, and the value forty (40) for the audible 
device state time represents that approximately one second 
(1 s) has elapsed since step 126 had been initially imple 
mented. 
The updating of the audible device phase in steps 124 (FIG. 

10E) and 154 (FIG.10F) is generally shown in FIG. 10G. The 
steps 124 and 154 start at decision step 158, wherein the pulse 
and protocol are detected. If it is determined at decision step 
158 that the detected pulse is a double pulse, then the steps 
124 and 154 proceed to decision step 162. If it is determined 
at decision step 162 that a high time between pulses is greater 
than fifty milliseconds (50ms), then the steps 124 and 154 
proceed to decision step 166. At decision step 166, it is deter 
mined if a high time between pulses is less than one hundred 
twenty milliseconds (120 ms). 

If it is determined at decision step 166 that a high time 
between pulses is not less than one hundred twenty millisec 
onds (120ms), then the steps 124 and 154 proceed to step 170. 
At step 170, a double-pulse protocol flag is set, and at step 
172, the audible device phase is set to equal zero (0). Typi 
cally, steps 170 and 172 are where the strobe 20 is flashed and 
the audible device 30 emit the audible noise substantially 
simultaneously (i.e., the strobe 20 and audible device 38 are 
substantially synchronized). After step 172, the steps 124 and 
154 are then completed, such that if the method 100 is imple 
menting step 124, then the method 100 proceeds to step 125 
(FIG. 10E), and if the method 100 is implementing step 154, 
then the method 100 proceeds to step 156 (FIG. 10F). 
When it is determined at decision step 166 that the high 

time between pulses is less than one hundred twenty milli 
seconds (120 ms), then the steps 124 and 154 proceed to step 
178, wherein a double-pulse protocol flag is set. At step 180, 
a mute counter is set to equal four (4), and at step 182, the 
audible device phase is set to equal three (3). Typically, steps 
178, 180, and 182 are implemented during a period of silence, 
such that neither the strobe 20 is flashed nor does the audible 
device 38 emit an audible noise. After step 182, the steps 124 
and 154 are then completed, such that if the method 100 is 
implementing step 124, then the method 100 proceeds to step 
125 (FIG. 10E), and if the method 100 is implementing step 
154, then the method 100 proceeds to step 156 (FIG. 10F). 
When it is determined at decision step 162 that a high time 
between pulses is not greater than fifty milliseconds (50ms), 
then the steps 124 and 154 proceed to step 186, wherein the 
audible device phase is set to equal Zero (0). Typically, step 
186 is where the Strobe 20 is flashed and the audible device 38 
emits the audible noise Substantially simultaneously (i.e., the 
strobe 20 and the audible device 38 are substantially synchro 
nized). After step 186, the steps 124 and 154 are then com 
pleted, such that if the method 100 is implementing step 124, 
then the method 100 proceeds to step 125 (FIG. 10E), and if 
the method 100 is implementing step 154, then the method 
100 proceeds to step 156 (FIG. 10F). 

If it is determined at step 158 that a double-pulse protocol 
is present, then the steps 124 and 154 proceed to decision step 
192. If it is determined at decision step 192 that a mute 
counter is not equal to zero (0), then the steps 124 and 154 
proceed to step 196. At step 196, the mute counter is decre 
mented, and at step 198, the audible device phase is set to 
equal zero (0). Typically, steps 196 and 198 are implemented 
during a period of silence, such that neither the strobe 20 is 
flashed nor does the audible device 38 emit an audible noise. 
After step 198, the steps 124 and 154 are then completed, such 
that if the method 100 is implementing step 124, then the 
method 100 proceeds to step 125 (FIG. 10E), and if the 
method 100 is implementing step 154, then the method 100 
proceeds to step 156 (FIG.10F). However, if it is determined 
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at decision step 192 that a mute counter is equal to Zero (0), 
then the steps 124 and 154 proceed to step 200, wherein a 
regular pulse is emitted. After step 200, the steps 124 and 154 
are then completed, such that if the method 100 is implement 
ing step 124, then the method 100 proceeds to step 125 (FIG. 
10E), and if the method 100 is implementing step 154, then 
the method 100 proceeds to step 156 (FIG. 10F). 

If it is determined at decision step 158 that a single pulse 
protocol is present, then the steps 124 and 154 proceed to 
decision step 204. At decision step 204, it is determined if the 
single pulse is a long pulse. If it is determined at decision step 
204 that the single pulse is a long pulse, then the steps 124 and 
154 proceed to decision step 208. At decision step 208, it is 
determined if the last pulse is a long pulse. Typically, decision 
step 208 is implemented to determine if the audible device 
should be muted. 

If it is determined at decision step 208 that the last pulse is 
along pulse, then the audible device phase is set to equal three 
(3) at step 212. Typically, step 212 is when the strobe 20 and 
audible device 38 are silent, such that the strobe 20 does not 
flash nor does the audible device 38 emit an audible noise. 
After step 212, the steps 124 and 154 are then completed, such 
that if the method 100 is implementing step 124, then the 
method 100 proceeds to step 125 (FIG. 10E), and if the 
method 100 is implementing step 154, then the method 100 
proceeds to step 156 (FIG. 10F). When it is determined at 
decision step 208 that the last pulse is not a long pulse, then 
the audible device phase is set to equal zero (0) at step 216. 
Typically step 216 is where the strobe 20 is flashed substan 
tially simultaneously as the audible device 38 emits the 
audible noise (i.e., the strobe 20 and the audible device 38 are 
substantially synchronized). After step 216, the steps 124 and 
154 are then completed, such that if the method 100 is imple 
menting step 124, then the method 100 proceeds to step 125 
(FIG. 10E), and if the method 100 is implementing step 154, 
then the method 100 proceeds to step 156 (FIG. 10F). 

However, if it is determined at decision step 204 that the 
pulse is not a long pulse, then the steps 124 and 154 proceed 
to step 218, wherein a regular pulse is emitted. After step 218, 
the steps 124 and 154 are then completed, such that if the 
method 100 is implementing step 124, then the method 100 
proceeds to step 125 (FIG. 10E), and if the method 100 is 
implementing step 154, then the method 100 proceeds to step 
156 (FIG.10F). 

Advantageously, the notification device 10 and method 
1100 alert at least one person of a detected emergency situa 
tion by flashing at least one strobe 20 one of at least two 
different colors that indicates the type of emergency situation. 
Thus, the notification system 10 does not need to have a 
separate notification device 14 for each emergency situation 
that the notification system 10 can be used to alert people. 
Further, the notification system 10 can be a PoE system and 
include a smoke detector 36 that is connected to the master 
controller 12 over the Ethernet connection 53. Additionally, 
the notification system 10 can include the vibration notifica 
tion device 34 for alerting a person of the detected emergency 
situation when the person is unable to be made aware of the 
detected emergency situation by the notification device 14. 
The notification system 10 can also substantially synchronize 
the flashing of the strobe 20 and the emittance of the audible 
noise by the audible noise device 38 when the protocol of the 
signal received by the notification device 14 is different than 
the operating protocol of the notification device 14. It should 
be appreciated that the notification device 10 and method 
1100 can have additional or alternate advantages. It should 
further be appreciated that the components or elements of the 
notification system 10 can be combined in alternative ways. 
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The above description is considered that of preferred 
embodiments only. Modifications of the invention will occur 
to those skilled in the art and to those who make or use the 
invention. Therefore, it is understood that the embodiments 
shown in the drawings and described above are merely for 
illustrative purposes and not intended to limit the scope of the 
invention, which is defined by the following claims as inter 
preted according to the principles of patent law, including the 
doctrine of equivalents. 

The invention claimed is: 
1. A notification device comprising: 
an enclosure accepting a plurality of conductors that Sup 

ply both a signal and electrical power, 
at least one strobe drive circuit configured to supply an 

electrical signal for periodically flashing at least one 
strobe; 

a strobe System in communication with said strobe drive 
circuit, said strobe System configured to flash said at 
least one strobe, Such that said strobe System flashes one 
of at least two different colors; 

a controller in communication with at least one of said two 
conductors, wherein said controller is configured to 
determine which color of said at least two different 
colors to flash said at least one strobe based upon said 
signal received from at least one of said plurality of 
conductors; and 

an audible device configured to emitan audible noise based 
upon said signal received from at least one of said plu 
rality of conductors, wherein said flashing of said at least 
one strobe and said audible noise emitted from said 
audible device are substantially synchronized when said 
signal received from at least one of said plurality of 
conductors is a different protocol than an operating pro 
tocol of said notification device. 

2. The notification device of claim 1 further comprising a 
plurality of said notification devices connected in parallel 
with said plurality of conductors. 

3. The notification device of claim 1, wherein said control 
ler is further configured to generate a control signal for con 
trolling flashing of said at least one strobe in said strobe 
system. 

4. The notification device of claim 3, wherein said strobe 
system is further configured to receive said control signal for 
controlling flashing of said at least one strobe. 

5. The notification device of claim 3, wherein said at least 
one strobe drive circuit is further configured to receive said 
control signal for controlling flashing of said at least one 
strobe. 

6. The notification device of claim 1, wherein said at least 
one strobe comprises a first set of at least one LED and a 
second set of at least one LED, and each of said at least two 
different colors is determined by a ratio of electrical power 
supplied to said first set of at least one LED and said second 
set of at least one LED. 

7. The notification device of claim 1, wherein said at least 
two different colors comprise white and amber. 

8. The notification device of claim 1, wherein said received 
electrical signal comprises a sequence of digital pulses. 

9. The notification device of claim 8, wherein said 
sequence of digital pulses comprises commands to control an 
audible device. 

10. The notification device of claim 8, wherein said con 
troller is configured to determine which one of said at least 
two different colors is to be illuminated based upon a duration 
of at least one pulse in said sequence of digital pulses. 
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11. The notification device of claim 8, wherein said con 

troller is configured to vary an intensity of said strobe System 
output based upon said sequence of digital pulses. 

12. The notification device of claim 1 further comprising a 
temperature sensor, wherein said controller is configured to 
vary an intensity of said strobe System output based upon an 
output from said temperature sensor. 

13. The notification device of claim 1, wherein said at least 
one strobe circuit comprises an energy storage device that 
stores electrical power, such that said stored electrical power 
is rapidly discharged to flash said at least one strobe. 

14. The notification device of claim 13, wherein said 
energy storage device is a capacitor. 

15. The notification device of claim 1, wherein said at least 
one strobe comprises an LED having a plurality of LED chips, 
each of said plurality of LED chips adapted to emit light in a 
different color. 

16. The notification device of claim 1, wherein said at least 
one strobe comprises at least one Xenon tube. 

17. The notification device of claim 16, wherein said strobe 
device comprises at least one Switching device to Switch 
between a plurality of said Xenon tubes. 

18. The notification device of claim 17, wherein said 
Switching device is a relay. 

19. The notification device of claim 1, wherein at least one 
of said signal and said electrical power are Supplied to said 
notification device by a master controller. 

20. The notification device of claim 19 in communication 
with a vibration notification device configured to vibrate 
based upon a signal received from said master controller, such 
that said master controller signals said vibration notification 
device to vibrate when said strobe drive circuit flashes said at 
least one strobe. 

21. The notification device of claim 20, wherein said vibra 
tion notification device wirelessly communicates with said 
master controller. 

22. The notification device of claim 19, wherein said at 
least one strobe is flashed by said strobe system when a smoke 
detector device that is in communication with said master 
controller detects Smoke. 

23. The notification device of claim 1 further comprising a 
synchronization module configured to interrupt said Supplied 
signal from at least one of said plurality of conductors, 
wherein said synchronization module Supplies a signal hav 
ing a predetermined pulse to said at least one strobe drive 
circuit and said audible device. 

24. A method of visual notification of different types of 
events by flashing different colors, said method comprising: 

receiving a periodic signal in each of a plurality of notifi 
cation devices; 

determining a color and a flash rate in at least one of said 
plurality of notification devices based upon data con 
tained in said periodic signal; and 

flashing at least one strobe at said determined color and 
flash rate in at least one of said plurality of notification 
devices. 

25. The method of claim 24, wherein said plurality of 
notification devices are connected in parallel. 

26. The method of claim 24 further comprising the step of 
providing said data as to which of said different colors said at 
least one strobe is flashed, wherein said data is at least one 
pulse. 

27. The method of claim 24 further comprising the step of 
selecting one of at least two sets of strobes of said at least one 
strobe. 
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28. The method of claim 27, wherein each set of said at 
least two sets of strobes generates light of a different color 
than any other of said at least two sets of strobes. 

29. The method of claim 24, wherein said step of flashing 
said at least one strobe comprises generating said determined 
color by changing a ratio of electrical power Supplied to each 
of at least two sets of strobes, each set of strobes emitting light 
of a different color, so that a combined output of the at least 
two sets of strobes has the determined color. 

30. The method of claim 24 further comprising the step of 
providing a vibration notification device configured to vibrate 
when said periodic signal is received by said notification 
device. 

31. The method of claim 24 further comprising the step of 
emitting an audible noise by said notification device based 
upon said received periodic signal. 

32. The method of claim 31 further comprising the step of 
synchronizing said audible noise and flashing of said at least 
one strobe when said received signal is a protocol other than 
an operating protocol of said notification device. 

33. The method of claim 24 further comprising the step of 
providing said periodic signal in one of a plurality of proto 
cols, wherein said notification device translates a plurality of 
protocols to a predetermined protocol to determine said color 
and said flash rate. 

34. A notification system comprising: 
a master controller, 
a notification device in communication with said master 

controller, wherein said notification device comprises: 
at least one strobe drive circuit configured to Supply an 

electrical signal for periodically flashing at least one 
strobe; 

a Smoke detector device in communication with said mas 
ter controller; and 

an Ethernet connection connecting said master controller 
and said Smoke detector device, wherein an electrical 
power is Supplied to said Smoke detector device and a 
data signal is communicated between said master con 
troller and said smoke detector over said Ethernet con 
nection. 

35. The notification system of claim 34, wherein said noti 
fication device further comprises a strobe System in commu 
nication with said at least one strobe drive circuit, and said 
strobe System is configured to flash said at least one strobe in 
one of at least two different colors. 

36. The notification system of claim 34, wherein said noti 
fication device further comprises a controller in communica 
tion with said at least one strobe drive circuit, and said con 
troller is configured to determine which color of at least two 
different colors to flash said at least one strobe based upon an 
electrical signal received from said master controller via said 
Ethernet connection. 

37. The notification system of claim 36, wherein said con 
troller receives updates over said Ethernet connection. 

38. The notification system of claim 34 further comprising 
a vibration notification device configured to vibrate based 
upon a signal received from said master controller, Such that 
said master controller signals said vibration notification 
device to vibrate when said strobe drive circuit flashes said at 
least one strobe. 

39. The notification system of claim38, wherein said vibra 
tion notification device wirelessly communicates with said 
master controller. 
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40. The notification system of claim 34, wherein said noti 

fication device further comprises an audible device config 
ured to emit an audible noise based upon said signal received 
from said master controller. 

41. The notification system of claim 40, wherein said flash 
ing of said at least one strobe and said audible noise emitted 
from said audible device are substantially synchronized when 
said master controller is operating using a protocol that is 
different than an operating protocol of said notification 
device. 

42. The notification system of claim 41, wherein said noti 
fication device further comprises a synchronization module 
configured to interrupt said signal Supplied from said master 
controller, wherein said synchronization module Supplies a 
signal having a predetermined pulse to said at least one strobe 
drive circuit and said audible device. 

43. A notification system comprising: 
a notification device configured to flash at least one strobe 

one of at least two different colors based upon a received 
electrical signal during a time period, said notification 
device comprising an audible device configured to emit 
an audible noise; 

a vibration notification device remote from said notifica 
tion device, and is configured to vibrate based upon a 
received signal. Such that said vibration notification 
device vibrates during said time period said notification 
device flashes said at least one strobe; and 

a master controller in communication with said notification 
device and said vibration notification device, wherein 
said flashing of said at least one strobe and said audible 
noise emitted from said audible device are substantially 
synchronized when said master controller is operating 
using a different protocol than at least one said notifica 
tion device. 

44. The notification system of claim 43, wherein said noti 
fication device further comprises: 

at least one strobe device configured to provide an electri 
cal signal for periodically flashing at least one strobe 
based upon said received signal; and 

a strobe System in communication with at least one strobe 
device, and is configured to flash said at least one strobe 
in one of said at least two different colors. 

45. The notification system of claim 43 further comprising 
a Smoke detector device, wherein said master controller com 
mands at least one of said notification device to flash said at 
least one strobe and said vibration notification device to 
vibrate when said smoke detector detects smoke. 

46. The notification system of claim 43, wherein said vibra 
tion notification device is in wireless communication with 
said master controller. 

47. The notification system of claim 43, wherein said noti 
fication device further comprises a synchronization module 
configured to interrupt a power signal communicated from 
said master controller and to provide an electrical signal 
having a predetermined pulse to said at least one strobe drive 
circuit and said audible device. 

48. A notification device comprising: 
at least one strobe drive circuit configured to provide an 

electrical signal for periodically flashing at least one 
strobe based upon a received signal; 

a strobe System in communication with said strobe drive 
circuit, wherein said strobe System is configured to flash 
at least one strobe in one of at least two different colors; 
and 

an audible device configured to emit an audible noise, 
wherein said flashing of said at least one strobe and said 
emitting of said audible noise are Substantially synchro 
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nized when said received signal is a protocol that is 
different than an operating protocol of at least one said 
notification device. 

49. The notification system of claim 48, wherein said noti 
fication device further comprises a synchronization module 
configured to interrupt said received signal, wherein said 

18 
synchronization module Supplies an electrical signal having a 
predetermined pulse to said at least one strobe drive circuit 
and said audible device. 
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